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(57)Abstract: 

PURPOSE: To obtain a good recognition result by properly 
compensating for not only individual differences of vocal tract 
characteristics but also individual differences of vocal cord sound 
source characteristics and properly adapting uttered voice of a 
unknown speaker to uttered voice of a standard speaker. 
CONSTITUTION: Voice recognition process is performed as follows. A 
frequency characteristic compensating section 10, a frequency axis 
transformation section 30 and a feature amount extracting section 20 
perform process against input voice signals of a unknown speaker with 
known uttered voice contents for every respective coefficient of plural 
different frequency characteristic compensating coefficients and plural 
different frequency axis transformation coefficients, an input voice 
feature amount is obtained for every coefficient, collating input voice 
feature amount for every coefficient and standard voice feature 
amount which has same content of known uttered voice content, 
select one frequency characteristic compensation coefficient which 
gives a minimum distance and one frequency axis transformation 
coefficient among respective coefficients and perform voice 
recognition processes. 
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1 

[4*m»#tf>«KH] 

or, 

miBW^^fttt, is^iiaj*:^*— x{c*5t^r(i, H*p/i 

£ i o^iM^fj^M u 

ffl[.15Hg'&^«tt, »^B*7:il— Xfc*3^Tti, 
OTIBB#HJ^7^— X^A**ff&o)tiS#^*^>fcS 

XMfcs^T^fR l ocoflSSfeWttlf^ffiJS:^! o 

*]*B*«tt. 

)a 4 ««F*ixr*5 9, fs^-affi^^-x^^ais^wa 

sc^ trii, fS^-MJ^^^—x^^^Tig^^^^-rs 
[19**3 ] tS*3Bi|E«^^B»3ee{c*5V^r, 

ffjfs«fp^E«^stt:, ss#sjs:7:xl— xjbossim 1 
»7^-xffl(7?a»»^»»i[*««F-r««2(7>«!pa t 
e#aj»7x— x{c*5vntsiiie»i osw^sb 



(2) 4#W¥6 - 2 1 4 5 9 6 

*»» t-rz> «i*B«Kfi 0 

lW1EIS#aJ*7^— X^mfE*^B«7 3i--X^Sr«0* 

IS#jfilS7*-X4:*^B8»7ni-Xi:*«j»x.5 J: 5 
[ft** 5 J ft** 1 B«©»^BKS«fc:*5^T, 

r# bn/t a** w»*frmiB«i|i*>»ia«^ft^« 

« s *tLT^5«!p»^«»J:^.W-&b, Sic* 
^^TA^#^m-§-^IS^D^6^^rt^co^^m#T^ 
SA^^^rWSfb, ffi^fcS#J&rt»<Z>A;&*J*ff 
AS^^JEWbfci: *tcfi#iajES7 3 c--X«:S«-rs J: 5 
r<? (c/iott^: £ *4#*£i-£*^B»Kfi* 

[MS** 6 ] ff*K 5 IB*<sd»^B*»«^*5^T, 
fflSEffl-S'^fttt. i^^^LT, A*»Wefflr*£« 

fe-r£*<co^ SS#aJCS7ai — Xft-jSlR-r-S J: 

[ft** 7 ] 5E«©fpg»Kti:t5^r, 

-x^iit^^ixr^^ixfc^-a'tc, jg&ft4#te«iE{& 
J: V/ * fc nm ft»£«ffift (^f§#iS^ 7 * - X 

h^t stta <n m. t m&m *s y ^ — x ntf ft <d fit £ £ ^ ^ r 

[»*J18 ] W3RJS7lB*CO$^B»»«(C*5^r, 
SrWlRtt-S^BWSeSo 

[H#Jf 9 ] ^^oco^^-o^Ficjgbfc l ocojg^^c 
^^baiR-rsBRS-, 8E*Dft5rtSco**afe5fS#coA 

^r*ix« ft @ co A ^ ^ ^ t ffif IBIS ^ 6 * ^ ft g 
50 ^H — rt^wffiiS^^ftiaS^coEPBS:*^, ^rcop-b 
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[0 0 0 1 J 
[0 0 0 2 ] 

#«fcft#L*vMBA«=i: Ltfl F#WR»a=fc:Mi- 

2oj&*#tffeix5o ^tLfeoD«Att«rIE«{t:i-5*rtei: 
Its tt*T-li, #J l"Hlt, «F: "ffFB* 

SS 7 9 - 2 4, 1 9 7 9*7^) j , T t & 

«" (^rHlff^SSXtt, Vol. J64-D, N 
o. 2,-1981f2fl) j )fc<£fM^£*LTl^5 J: 5 

[0 0 0 3 ] 

[0 0 0 4] n O PpIJS 6 fci?>, WM5p2-2 5 
9 6 9 8#f£|B^<*jh,T^5 £ 5 

[ooos] i:5^, *f6#MlcWL FiiLWttifcilH-r 
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4 

[0 0 0 6 ] *«9JI3, 5 ^£fc< , 

■c, ^ttoi A*o*4 bf Fit JjHSttolBA* 

[0 0 0 7 ] 

it:, *^o«»S<z>A*»F4#«*S:fE*n?fcS«Frt* 

^-Xt^^TiS, miBSS#iiSJS7^ — XT?A*SrfT* 
o e # co /j? 5 £ F * <r> A « F ft % \ z & u r , 
fg^-i®^V^"Xf^*5iNTil^^ix^ l ocofflKftWt* 

r-#, -ti^J:!?, lAfc5^tt/hA*o«»Bf«offl 
[0 0 0 8 ] 

MIEBIO^; A^WFff^co^^^ h ^A««SrA* 
*F«M»*^LTftffir54***»ffl«B2 0i:, A** 

^, AA^nfcWFft^KM^tttti-rsWFiSMtttli 

T^a6E«*ixri^5«2i*FlB«a5 5 0 t , A*^F 
W-g-^^f l,m®.$k¥t&mJEM i o , iftffiiffia 2 o , 
^&^tt^m^3 Oici: D»fejftfcA*«F*&«**S 



s 

[0009] ^:6t\ wOWBKKBr-n, ^&7E 

l o<7}^©T-fr^^-£5;fc<£>. H l *>3£fiKJi % 

[ooio] :n^^HT, tim^fete^ 
5 OKI*, ^fiJcSftiafflcoam^FWWS^^F^BR 

#ttIjE«iolcii, B#iiajE6^affl{c % sivMc*** 
**0«RfcWtt*jE«»^^i<>fflaRStt, *fc, Aft 

[0011] B*jBJS7^— X(C*5l^T«, ^^3 

9, J^ft^teMiE^ i o, J^fiftHSSIffi 3 ow, 

&&4£ttffiIESl5 1 0, «?»«SftfSB2 0, jq&fttt%« 
MZ OK J; tJW^nfcA^WFWWftSra^^lHtBtW 

5 o(c|E®^nrv^ts#®^^^cos?e^#ts^ 

[0 0 12] *^|g*7x-XJC*5^rii, 5fc£a 

45fif <3£l*Ktt, «§#sajS7 3 c-X fc CA*S:fT&o 

4#te*f 1 0 , AScficMK««S3 Ofll _hfat£#M 
0, «MatH»2 0, 3 oict 5 »(b 

[0013] W:, ^oi:5^Mo^»gf^ 

A#W«cH &*5, B2, H3(* J tn^fixfS#ja 
«7s-X, »]^KS»73i— X{c*3ttS«i3®»i^*:^-r 
7n-ft-K^o Hl^W^KKfi STASIS 



(4) feffl^e - 2 1 4 5 9 6 

e 

[0 0 14] :^|T\ (*£0<7>f§#) 

f§«rffiK#?ru RBK0>J;UiA/D2e«* (B^bfc 
Wilia*JS8»l6KH Z ) ^r^LTA^H 

h/H«*h ®$i%c^7 bn, mm, 

£^)teE&<0 2M«ifc«:/!!^-c\ A* ^ixfc*^** 

^ [0 0 16] A/DKJftS^b^^fS-g-xtt, 

»^8*3Sn67^^H |9 (z ) <!; 
[0017] 

imi] h b (z) = i- uz _1 (- 1 ^ 3 ^ 1 ) 

[0018] &*5, h/^^CO_hfS(7> J; 5 ^*iE 

^ •*#»8t»3t*, BBft5 6^5^, 2-7-15) j 

X.(^— 0. 3, —0. 2, —0. 1, 0. 0, 0. 
1, 0. 2, 0. 3<7>7oi7>ffl[/3i^Mj3 7*i:5J:5 

7a3s<o*a*ft-»Bi7^MB7rt^ ^i&^M 

[0019] JSR»»tt1tjE»l 0*»ib^#tti*ff^y 
i7!iSy7MD*35t, «»fi»tbai 2 0 T-|* , ±IB7^ 

7AM IT, —fe? ls — J*fflMM\Ztr-7x h7Affl 

(*:?S^^Ui)S^) , 1 9 8 5¥9£2 

4#t»fl:»ai^2 ott, 7yxy 7 r^: l-z" 1 , % 
: 16ms, — AJD^J : 10ms, LPCM 

5tf &m :14ft, h ^ A^tFf^m : 1 4 ftT% L P 



T 

[0 0 2 0 ] «R«»tt*IE»l 03&»b(D*ffl*fS*y 

H tt (z) = (z-1-oe) / (; 
[0 0 2 2 ] ft*3, H 0 (z ) £ z t(OW©S»S:iv^ 
5ifeo£ 5ftS«£>tfc:fc-i3, r/jv#, : "l 

(»»#^i»**3C*, BSfts 8^1 Ofl , l-i- 

5) j ^jnm<)<ot^aT-A5 a *m 

^JE^St. ft < Wt^^MM^«a<7)t^ 0 . 
5£U ^th&mmt It a 36*. 0. 40, 0. 4 
3, 0.4 7, 0.5 0, 0.5 3, 0.5 6, 
0. 5 9co 7ocoMai7^igcr7^r^^ 0 rix£>(3:, -Zfi 
-t'ixO. 7 7^, 0. 8 4ft, O. 9 2ft v 1. 00 
ffiK 1. 0 9f^ 1. 0 9», 1. 3 0fBFCOfflR**ft# 

[0023] roK, J^IK»:«i3E«ffl3 o, v^y^y 
1/37^>H. *^^ft#OAA*^&i*iSftl o<7>£) 

*o«:I*i:45o4 (=0. 50) tcgt^U r. c7>j£J 
a 4 ^ J: 9, WI:W2 0^b^7 

C14, C24» C74) ^^JX^y^6 0|C^X.|> o 

[0 0 2 4 ] -7^fy^60i?ll *J*EBn«fcii«4 

WfM3 0^^f^lci4, c 2 4, c 7 4& 

if) tfio ft*5* COa*^ — -y^^te, #JxJ±\ 
"0. 5" J£A_hT- "2" £lTt?*>5 0 sl^^S^D 

[0025] :wj:9^DP-7-7 -Sfis^fcte 
*:Si«U «#t5 D C^r% JRSJEK*Wc. f§ 

?.£^tefti\ 
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a 

ift7-f /i-^H a (z) 4:f1Ufl£-ii:T, fflKftttwKSIS: 
[0021] 

[$SC2] 

-a z - 1 ) (- 1 =g a ^ 1 ) 

[0 0 2 6] ~<D£5\^LX. 7 mM<n®%i$c!&&ffiJE 

^TM^^ixfcA^^^ff-^co 7mpco4#t^s:ci4^^ 

^h: c i 4 7^ c 74^ 5 fe-CAjBttWtftfi*: 1 oatfR-*" 

* 5 (^^ ^^S 3) „ 

[0 0 2 7] JtfBcoj; 5 \z LT*iBftJ5ttaM# 

r.<z>j3 2 f^ OJiJ&^ttffi IESI5 1 O ftuMo J; 

^ y 2 £^ 7T3&*??BSf*mL. 1#1»jMSfcHffl5 2 0 

7A«*SrJSR*ttS*W3 0tc-^;t5* 
[0 0 28] J3Sttttt£&giS3 ot?ia* ^fttt, 7«« 

^^MftiBft l o<35««*«ia*#**:3S« U^r^-T 

27) Sr^y^V^«|56 Otc-^^.6. 

[0 0 2 9 ] -^^^>->r^56 BUMUTb^l^^ 
(C, ffl«S**lfc«»|» 3 0 3&*b(7>ffi»*g*m 2 i, m 22 , 

m 2 7^^m : i 1 Fia^^5 5 0K^«>te«£jh,T^S« 
«<7>^|*|«(Z>Sfp¥?rW«ft (^r^^iCii, ^^^^ 

fir ft 5i^Sli*t^ 

[0030I ^oj;5[;LT, i«3SoJlK»«tt«JE 
^£2, 7«JS«ffl»«:«iS*«»«i^Sff7J-J:o 
t&asnfc 7^SHcoA^/ : i 1 F^^s:m2i7!;^m27^tl 
5<? it^Wt^i^Lr, 7«S(7>A* : S : ^W«*m2i 
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[ 0 0 3 1 ] JbffiOj; 5l-LTBta^7x-X|c*5P 
X^SJ**.*. 

[0032] ^rfSS^^xr-te, ^GDfg#te, ^^0 
S12) , »jft*#tt*iEft i o KfcJofcS. m$i$k¥? 

[0033] £ i5r% *^»stt7i— Xfc*3«+ s±ia 
"o. 5- ii^tK^tim^btLZ. ^nm? 

HSiEffl 1 0 *c*3^T 1 oo/5K»»tt*jE«» j3 J; 0 
[0 0 3 4 ] v^y^eorii ^KMESfcaSM 
ffi^-TS (^f^S l 3) o 

[0 0 3 5 ] ^Ji<7>J: 5(c, Si o^fr^, 1S*»& 
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10 

5 ^ £ ft < *r**flM#«= t ^il«M4 £ <Dm2f<nm 

[0 0 3 6] ftjo, il^gitfj:, lo^v^y^ 
i0 HI 4 {Z7F*t X 5 B*iS*S^* — X^^^SRBI^ 
[0 0 3 7 ] H 4 fg#MJ^-7^ 

— X{c*5ir^T*z>^«sg+5fSi co-x> y^^^ne i 

^IMfc 7 ^ — X *5 l^T <D^mm-f £ % 2 <D -7 ^ V 

» 6 i mm, * i (Dmm^mm^ 5 i #Rtf bti. m 

^ [0 0 3 8] fl0V5;fV^6 1 #J 

£ £ 0 *Jt; *2^-^s/^V^a5 6 2CC«, « 

/imwSFFsswr («^««a«*s»3tigvo i. j 

7 2-D-II, II 7 6 91, 1 9 8 9^11^) J I; 

[0 0 3 9] ^*>J;5lc, fg^iS^^^tci® Lfc^ 
>-^^&(c c t: I? HB-&S:fT<t o% l co^^^v^e l 

"9 , ^/r<7>^^— Xfc*5it5jEft3a«:jai*fl<j<C3&»o^?!Uc 

[0 0 4 0] H ico»«*fiKSrH5-«c^-r«jaco 

«t btiT45fe"f , e#^73i-XSracl«"rsr , 
♦^SRKco/t^^tf^A^Srfftt 5ni:3S«-C*SJ:5ft 
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[0 04 1] (H6I40 S^SSa^teSttflstRW-fSfc 

14, fl»«fc*M41ltjE«l 0, #f#fi«ffi*|5 2 0, ®&$k 
0) A**^«#^ffltt*»tt*r*iEL, 

[0 0 4 2 ] ft^T\ yfsPMG OTIt ^COJ: 5 

ffl*Lt, 1 ls]^*^R«te3ffi&Jl*T-r* (v^s/^S 
2 5) . -*Uc#U */h*affiK^9f«oSBffl[J; D t> 

« (1MB) €r«7^Ufc <><7>i:*iJHPr ^^f^^eo 
14, J^&ifc^t£*fIESf5 1 0, Wt»ft^fflfl3 2 0, 

&ffti:t>lt& (^f^S26, S27) D 
[0 0 4 3 ] r. CO £ 5> ic, m 5 co^@T'I4, 1 InJcO^^ 

^357*— x^siR-t-s^ia**'*, e#3Sis*aa*ii^ 
[0 0 4 4] **5, isogfril fS#®^^^H 
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[0 0 4 5 ] 
1*3] 

at = a a+ (1 — a) a t-l» 
0t = a i3 + ( 1 - a ) 0 t -l (O^a^l) 
[0 0 4 6] r^"C\ a t , ^tl4^[U£Of§#jgJ^^^ — 

10 *4#tt«iE««, a t-l. 5 t-ltt^lEl^SS^iSJCS^* — 

Kttj|gjR<ofg«f±aiX^&. is#s^co 
?ic-r£ 0 #j*li4\ mmmm^u oo) nr, a£ 

[0047] 

[3& 4] a = e x p ( — D) 

[0 0 4 8] ±i$<D*|6Jfi#l"CI*, Hjft»Wf±«jE«B 1 
0, W»4J6£iias 2 0 , «R!Stt»jlffl3 0WJBi:«ia 

*iS 10, J3ft«ttl£%flS3 oic&^xm^bti&MjE 
*/t«#:<7>««:, Mt>^o#J(cpf 5t>or-i4&< , 

[004 9] ^fn, SS#iiSjS7^— X(75«*3SlRiOj«ff 

5^14, ^iEi^tc^C, ^Tco^a, /5co«&^-&*5 

fc^co^^f^i^co^fgcoe^ (-fcy h) Co^Tt, « 
40 «/^®co«9^tf ±i^L.fc0iJ^J4m^6fdlco 

tw^4o, ^y^^^ase otc^tts^KBBttw 

[ O 0 5 0 ] 

Xo*fiB*A«L, te#iiajcS7*-X(c*5^T 
(4, K^^5*Frt«w*^^s|g#wA**Ffs*(- 
5^ ^J-L-r, If^^^^jg^^^ffiiE^m^ctt/m^^ 
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*^^TA*¥^»«fi£#a&*-£, ttA*»j*«*fi 
Aft^aJpfS^-^ailS^^^rt^rfflv^T, ^4#3£f£#^ 

[0051] ^fc. if #«3ia*<^3s?3fc;.i;ntf. jb<& 
is#ajs^^— x{c*5i,Nr*i <^a*«;^«E« 

[0052] *fc, W*«4ia*o5§WJcj:ntf. fi# 

^mn, 1 ocoja«*4#ttMJE«», ^f^co 1 o 

«*P»]*W«a:tHg'g'L, Kffi-&JB*«cS^^rA* : B t 

irt, tt^&S*^rt»OA*W^fs#^fcSi:*iJ»fU 
fcit*(ce#asjc£:^ac— XSragR+S J: 5 tcftoTt^ 
<z>T\ »^B»(75fc^<7>rtS**o^*^A*^fefg#iB 
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[0 0 5 4 ] »*5 6!Ettco«M{cJ:^tf, bs^ 

#Mfcl*, Ba-frfi*&UT, A*WM*»* 

[OO 5 5] »**7lS«a(7>«WlCj:ix«, 

«»*¥»f^S/ta?>w««:5p»{t;^S365$ fcfcRtf fe 
ixT*3?K SS^flttS^-Xtfai 

/^fc^i^^^W^m«^^f£#^7^-X^fTii:ftlT 
oM^B#iBjK7^ — XiefTftofflt&ffli^rJSRftW 

^ [0 0 5 6] It#^81E*o|§Wfc:J:;h,tf, 

[0 0 5 7] R#*9!a*CD«KfcJ;*U£, 
*iRWttO«A*ottjE^^iiWtt(0«A«co*jE^365 

[OO 5 8] *jfc. »#*Bl 0|H*<D$l93lcJ;*i,tf , » 
^ [H2 1 El i^*]*BI*K«coB*igs£;7=«:-X«c*5tf 

So 

[H5] Hl^-r*^fB«SSB««*WS:*-rH'C* 

So 

50 im^<r>nm\ 
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1 0 

2 0 

3 0 

4 0 

5 0 
5 1 
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16 

52 si 2 oSJM^iatMs 

6 0 T y^^PM 

6 1 jS 1 <7>-7 

62 ® 2 <Z>-^ y^V^ffl 

9 0 7x-X1^8' 
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